Spectral response
Fig. S1a shows the spectral response of proposed photodetector which is a variation of the source photocurrent (I S ), available photocurrent (I A ) and cathode photocurrent (I light ). Here, I S and I A represent the rate of incident and absorbed photons, respectively, in the device. Typically, I A is smaller than that of I S due to reflection and transmission of illumination from the device. The results demonstrate rapid fall in available photocurrent and cathode current beyond cut-off wavelength, i.e., 20.6 µm for the proposed VLWIR photodetector. The internal quantum efficiency (QE int ) and external quantum efficiency (QE ext ) are estimated from the following eqns. S3 and S4 3, 4 (S3)
The variation of internal quantum efficiency (QE int ) and internal photocurrent responsivity as a function of wavelength at
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Effect of temperature on external quantum efficiency (QE ext )
The QE ext increases with the increase in temperature at a bias of -0.5 V as given in Fig. S3 †. However, it demonstrates a different behaviour at low temperatures i.e. 30-120 K (in the inset of Fig. S3 †) , and at high temperatures varying from 140 to 250 K. Interestingly, QE ext exceeds more than 100% for temperatures starting from 120 K due to the generation of long lifetime of photoinduced hot carriers (electron-holes) in VLWIR region. The increase in recombination of charge carriers at higher wavelength reduces the flow of photocurrent and hence decreases QE ext as shown in Fig. S3 †. 
